Novel sensitive determination method for a genotoxic alkylating agent, 4-chloro-1-butanol, in active pharmaceutical ingredients by LC-ICP-MS employing iodo derivatization.
An alkylating agent, 4-chloro-1-butanol, is a genotoxic impurity (GTI); it may be generated during the synthesis of active pharmaceutical ingredients (APIs). For the trace-level detection of GTIs in APIs, usually, gas chromatography-mass spectrometry (GC-MS) or liquid chromatography-mass spectrometry (LC-MS) is employed. In this study, a novel LC-inductively coupled plasma (ICP)-MS method was developed and validated. Linearity was observed over the 0.5-50 ppm (μg/g API) range, with an R(2) value of 0.9994. The detection limit (DL) and quantitation limit (QL) were 0.2 and 0.5 ppm, respectively. The DL and QL values are well over the thresholds specified in the guidelines. The accuracy was 95.1-114.7% for concentrations of 1-50 ppm, and the relative standard deviation of the spiked recovery test's repeatability was 6.2%. In addition, six lots of an API were analyzed, and all results were lower than the reported threshold (1 ppm).